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Description

[0001] The present general inventive concept relates
generally to a management server, an image forming ap-
paratus, a method for providing an Open Service Gate-
way Initiative (OSGi)-based service, and a computer-
readable recording medium. More particularly, the
present general inventive concept relates to a manage-
ment server for providing a new service using a function
provided in a pre-installed bundle in an OSGi framework,
an image forming apparatus, a method for providing an
OSGi-based service, and acomputer-readable recording
medium.

[0002] Rapid spread of digital technologies and Inter-
net constructs digital home for providing a service which
may be helpful to daily life of general users. Digital home
technologies aim at providing more various services us-
ing external communication infrastructures well
equipped, beyond mere home networking for sharing
high speed Internet, file, and peripherals.

[0003] Arepresentative service platform of such digital
home technologies includes an Open Service Gateway
initiative (OSGi) service platform operating based on a
Java Virtual Machine. The OSGi provides basic services
such as HTTP, service management, and log services,
on the framework. Service providers provide services by
distributing their respective services over the OSGi
framework in the form of bundles. In particular, since the
OSGi supports conventional home network technologies
such as UPnP, Jini, and HAVi, it is applied in various
environments such as TV set-top box, cable modem,
alarm system, and energy management system.

[0004] The bundle used in the OSGi can export or im-
port its function. Hence, expansion between the bundles
is feasible, and reusability and function reassembly can
be achieved based on their flexibility.

[0005] However, the related art provides merely meth-
ods for interworking between the bundles by reusing an
interface between the bundles based on the function ex-
pansion and interworking, but does not provide a method
allowing the user to create a new service by setting, con-
necting, storing and modifying the existing functions in
person. The present general inventive concept provides
a management server to provide a new service using a
function provided in a pre-installed bundle in an OSGi
framework, an image forming apparatus, a method of
providing an OSGi-based service, and a computer-read-
able recording medium.

[0006] Additional features and utilities of the present
general inventive concept will be set forth in part in the
description which follows and, in part, will be obvious
from the description, or may be learned by practice of
the general inventive concept.

[0007] The foregoing features and utilities of the
present general inventive concept may be achieved by
providing a management server including a user inter-
face unit to select a possible event of the management
server as a first condition, to select a second condition
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to filter an event corresponding to the selected first con-
dition, and to select a function to be executed by the
management server when the first condition and the sec-
ond condition are satisfied, and a control unit to set the
selected first condition, second condition, and function
as a single new service in the management server. The
first condition, the second condition, and the function
each may use a service engine of a bundle pre-installed
on the OSGi.

[0008] The user interface unit may display a plurality
of possible events of the management server, and select
at least one of the displayed events as the first condition.
[0009] The event may be at least one of an event to
detect anew image forming apparatus, an event to detect
an alert in the image forming apparatus managed by the
management server, an event to change a state of the
image forming apparatus managed by the management
server, an eventtoadded anew image forming apparatus
to a management group managed by the management
server, and an event to remove an image forming appa-
ratus from the management group managed by the man-
agement server.

[0010] When the first condition is satisfied, the user
interface unit may display a plurality of filtering conditions
for an event corresponding to the selected first condition,
and select at least one of the displayed filter conditions
as the second condition.

[0011] The user interface unit may display a plurality
of functions supported by the management server, and
select at least one of the displayed functions as a function
to be executed by the management server when the first
condition and the second condition are satisfied.

[0012] The control unit may generate a string com-
mand corresponding to the selected first condition, sec-
ond condition, and function, and the user interface unit
may display the generated string command.

[0013] The control unit may detect whether an event
corresponding to the selected first condition occurs, us-
ing the service engine of the bundle corresponding to the
first condition, and when the event corresponding to the
first condition occurs, detect whether the event is in a
status corresponding to the selected second condition,
using the service engine of the bundle corresponding to
the second condition.

[0014] When detecting the first condition and the sec-
ond condition, the control unit may perform a service cor-
responding to the function using the service engine of
the bundle corresponding to the function.

[0015] The management server may further include a
generation unit to generate a virtual bundle which com-
prises only information for connection to the bundles cor-
responding to the selected first condition, second condi-
tion, and function, and an installation unit to install the
generated virtual bundle on the OSGi framework.
[0016] The foregoing features and utilities of the
present general inventive concept may also be achieved
by providing animage forming apparatus including a user
interface unit to select a possible event of the manage-
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ment server as a first condition, to select a second con-
dition to filter an event corresponding to the selected first
condition, and to select a function to be executed by the
management server when the first condition and the sec-
ond condition are satisfied, and a control unit to set the
selected first condition, second condition, and function
as a single new service in the image forming apparatus.
The first condition, the second condition, and the function
each may use a service engine of a bundle pre-installed
on the OSGi.

[0017] The foregoing features and utilities of the
present general inventive concept may also be achieved
by providing a method of providing an Open Service
Gateway Initiative (OSGi)-based service in a manage-
ment server, the method including selecting a possible
event of the management server as a first condition,
electing a second condition to filter an event correspond-
ing to the selected first condition, selecting a function to
be executed by the management server when the first
condition and the second condition are satisfied, and set-
ting the selected first condition, second condition, and
function as a single new service in the management serv-
er. The first condition, the second condition, and the func-
tion each may use a service engine of a bundle pre-in-
stalled on the OSGi.

[0018] The operation of selecting the first condition
may display a plurality of possible events of the manage-
ment server, and select at least one of the displayed
events as the first condition.

[0019] The event may be at least one of an event to
detecta new image forming apparatus, an eventto detect
an alert in the image forming apparatus managed by the
management server, an event to change a state of the
image forming apparatus managed by the management
server, an event to add a new image forming apparatus
to a management group managed by the management
server, and an event to remove an image forming appa-
ratus from the management group managed by the man-
agement server.

[0020] When the first condition is satisfied, the opera-
tion of selecting the second condition may display a plu-
rality of filtering conditions for an event corresponding to
the selected first condition, and select at least one of the
displayed filter conditions as the second condition.
[0021] The operation of selecting the function may dis-
play a plurality of functions supported by the manage-
mentserver, and select atleastone of the displayed func-
tions as a function to be executed by the management
server when the first condition and the second condition
are satisfied.

[0022] The method may further include generating a
string command corresponding to the selected first con-
dition, second condition, and function, and displaying the
generated string command.

[0023] The method may further include detecting
whether the event corresponding to the selected first con-
dition occurs, using the service engine of the bundle cor-
responding to the first condition; and when the event cor-
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responding to the first condition occurs, and detecting
whether the event is in a status corresponding to the se-
lected second condition, using the service engine of the
bundle corresponding to the second condition.

[0024] The method may furtherinclude when detecting
the first condition and the second condition, performing
a service corresponding to the function using the service
engine of the bundle corresponding to the function.
[0025] The operation of setting in the management
server may include generating a virtual bundle which
comprises only information for connection to the bundles
corresponding to the selected first condition, second con-
dition, and function, and installing the generated virtual
bundle on the OSGi framework.

[0026] The foregoing features and utilities of the
present general inventive concept may also be achieved
by providing a computer-readable recording medium
containing computer-readable codes as a program to ex-
ecute a method of providing an OSGi-based service, the
method including selecting a possible event of a man-
agement server as a first condition, selecting a second
condition to filter an event corresponding to the selected
first condition, selecting a function to be executed by the
management server when the first condition and the sec-
ond condition are satisfied, and setting the selected first
condition, second condition, and function as a single new
service in the management server. The first condition,
the second condition, and the function each may use a
service engine of a bundle pre-installed on the OSGi.
[0027] According to an aspect of the invention, there
is provided a management server as set out in claim 1.
Preferred features are set out in claims 2 to 9.

[0028] According to another aspect of the invention,
there is provided an image forming apparatus as set out
in claim 10.

[0029] According to another aspect of the invention,
there is provided a method of providing an Open Service
Gateway Initiative (OSGi)-based service in a manage-
ment server as setout in claim 11. Preferred features are
set out in claims 12 to 15.

[0030] The foregoing features and utilities of the
present general inventive concept may also be achieved
by providing an image forming apparatus to perform a
printing job based on an OSGi based service, the image
forming apparatus including a printing unit to print an
image on a printing medium, and a bundle unit configured
to set up a bundle to control the printing unit, and the
bundle unit comprising a user interface unit to provide a
user interface window to select a possible event of the
management server as a first condition, to select a sec-
ond condition to filter an event corresponding to the se-
lected first condition, and to select a function to be exe-
cuted by the management server when the first condition
and the second condition are satisfied, and a control unit
to select the selected first condition, second condition,
and function as a single new service in the image forming
apparatus. The first condition, the second condition, and
the function each may use a service engine of the bundle
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pre-installed on the OSGi.

[0031] These and/or other features and utilities of the
present general inventive concept will become apparent
and more readily appreciated from the following descrip-
tion of the embodiments, taken in conjunction with the
accompanying drawings of which:

FIG. 1is a diagramillustrating an image forming sys-
tem according to an embodiment of the present gen-
eral inventive concept;

FIG. 2 is a detailed block diagram illustrating a man-
agement server of the image forming system of FIG.
1;

FIG. 3 is a detailed block diagram illustrating an im-
age forming apparatus of the image forming system
of FIG. 1;

FIG. 4 is adiagramillustrating major rule-based com-
ponents according to an embodiment of the present
general inventive concept;

FIGS. 5 and 6 are diagrams illustrating relationships
between the major rule based components of FIG. 4;
FIG. 7 is a flowchart illustrating a method of gener-
ating a new rule according to an embodiment of the
present general inventive concept;

FIGS. 8 through 11 are diagrams illustrating a new
bundle generation according to an embodiment of
the present general inventive concept;

FIGS. 12 through 18 are diagrams illustrating user
interface windows usable to generate a new rule ac-
cording to an embodiment of the present general in-
ventive concept;

FIG. 19 is a diagram illustrating a structure of a new
bundle generated according to a new rule according
to an embodiment of the present general inventive
concept;

FIGS. 20 through 22 are diagrams illustrating a file
structure of a bundle according to an embodiment
of the present general inventive concept;

FIG. 23 is a flowchart illustrating a method of install-
ing a service according to an embodiment of the
present general inventive concept; and

FIG. 24 is a flowchart illustrating a method of provid-
ing a service according to an embodiment of the
present general inventive concept.

[0032] Reference will now be made in detail to the em-
bodiments of the present general inventive concept, ex-
amples of which are illustrated in the accompanying
drawings, wherein like reference numerals refer to the
like elements throughout. The embodiments are de-
scribed below to explain the present general inventive
concept by referring to the figures.

[0033] FIG. 1isadiagramillustratinganimage forming
system 1000 according to an embodiment of the present
general inventive concept.

[0034] Referring to FIG. 1, the image forming system
1000 includes an external server 10 and a management
server 100 and/or an image forming apparatus 200.
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[0035] The external server 10 can provide a bundle to
the management server 100 or the image forming appa-
ratus 200, and can be implemented using a server, a
personal computer (PC), a Personal Digital Assistant
(PDA), a mobile phone, a digital camera, a digital video
camera, and a point of sale (POS) terminal.

[0036] Herein, the bundle is a program created by one
or more service providers to distribute their new services.
The bundle shall be explained in detail by referring to
FIG. 4.

[0037] The service indicates various functions provid-
ed by an OSGi-based apparatus. For example, when the
OSGi-based apparatus is an image forming apparatus,
various functions such as FAX, copying, and printing pro-
vided by the general image forming apparatus corre-
spond to the services. The services also include a func-
tion which is not provided by the conventional image
forming apparatus but supportable by installing the bun-
dle, for example, a function for sending a FAX document
to a particular mail. When the OSGi-based apparatus is
a server, various functions provided by a general man-
agement server, such as security management for man-
aging the connected image forming apparatus, and job
counting correspond to the services. The services can
be the functions as stated above, or the combination of
the functions as stated above.

[0038] The management server 100 can receive the
bundle from the external server 10 and install the re-
ceived bundle on an OSGi framework. The management
server 100 can receive a first condition, a second condi-
tion, and a function selected from a user (or an admin-
istrator), and set a new service on the OSGi framework
using the selected first condition, second condition, and
function. A detailed structure and functions of the man-
agement server 100 will be explained by referring to FIG.
2.

[0039] The image forming apparatus 200 can receive
the bundle from the external server 10 and install the
received bundle on the OSGi framework. Examples of
the image forming apparatus can include a copier, a print-
er, a facsimile machine, or a MultiFunctional Peripheral
(MFP) integrating functions of those devices into a single
device. A detailed structure and functions of the image
forming apparatus 200 will be explained by referring to
FIG. 3.

[0040] When the management server 100 and the im-
age forming apparatus 200 are connected to the external
server 10, that is, when the image forming apparatus 200
is connected directly to the external server 10 of FIG. 1,
the image forming apparatus 200 can be connected to
the external server 10 via the management server 100.
While the external server 10 and the management server
100 are separately equipped, the management server
100 may function as the external server 100.

[0041] FIG. 2 is a detailed block diagram illustrating
the management server 100 of the image forming system
1000 of FIG. 1.

[0042] ReferringtoFIG.2,the managementserver 100
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can include a communication interface unit 110, a user
interface unit 120, a storage unit 130, a generation unit
140, an installation unit 150, and a control unit 160.
[0043] The communicationinterface unit 110 connects
the management server 100 to an external device (e.g.,
the external server 10 or the image forming apparatus
200), and allows access not only over a Local Area Net-
work (LAN) and Internet but also via a Universal Serial
Bus (USB) port and a wireless module.

[0044] The communication interface unit 110 can re-
ceive various information from the image forming appa-
ratus 200. The communication interface unit 110 can re-
ceive various information (e.g., operation status informa-
tion and device information of the corresponding appa-
ratus) to manage the image forming apparatus 200, from
the image forming apparatus 200.

[0045] The communication interface unit 110 can
transmit a new bundle to the image forming apparatus
200. The communication interface unit 110 can send the
new bundle received from the external server 10 or a
virtual bundle generated by the generation unit 140, to
be explained, to the image forming apparatus 200.
[0046] The communication interface unit 110 can send
a service execution command to the image forming ap-
paratus 200. The communication interface unit 110 can
send the service execution command for executing a
service which manages the connected image forming ap-
paratus (e.g., acommand for notifying status information,
a command to notify job accounting information, and a
command to change security status) to the image forming
apparatus 200.

[0047] The communication interface unit 110 can re-
ceive a service execution result according to the trans-
mitted service execution command, from the image form-
ing apparatus 200.

[0048] The user interface unit 120 includes a plurality
of function keys allowing a user to set or select various
functions supported by the management server 100, and
can display various information provided from the man-
agement server 100. The user interface unit 120 can be
implemented using a device such as touch screen which
realizes input and output at the same time, or a device
which combines a mouse and a monitor.

[0049] Through a user interface window provided by
the user interface unit 120, the user can select Ul infor-
mation to provide the new service and a plurality of func-
tions for executing the new service. The user interface
unit 120 can display functions of the bundles pre-installed
on the OSGi framework and select a plurality of functions
for executing the new service among the displayed func-
tions. At this time, the user interface unit 120 can display
the functions of the bundles pre-installed on the OSGi
framework using a plurality of layers, for example, three
layers. Herein, the Ul information can be a new user in-
terface window image and Ul information (i.e., of which
bundle the Ul is used, or the display location on the cor-
responding Ul when particular information is displayed)
of the bundles pre-installed on the OSGi framework.
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[0050] Herein, the three layers may include a first con-
dition, a second condition, and a function. In this case,
the user can select the first condition, the second condi-
tion, and the function to generate the new service through
the user interface window provided by the user interface
unit 120. Herein, the first condition is a possible event of
the management server 100, the second condition is a
condition to filter (or select) an event corresponding to
the first condition, and the function indicates a function
executable by the management server 100. The user in-
terface window provided by the user interface unit 120
will be described by referring to FIGS. 12 through 18.
[0051] The userinterface unit 120 can display the serv-
ice execution result corresponding to the user service
execution command or the new service generated by the
user.

[0052] The storage unit 130 stores the bundle. The
storage unit 130 can store the virtual bundle generated
by the generation unit 140 to be explained.

[0053] The storage unit 130 can store event informa-
tion, filtering information, and function information. Here-
in, the eventinformation is information relating to the pos-
sible event of the management server and can include
an event occurrence condition and bundle information
for generating the event. The filtering condition informa-
tion is information for filtering when the event correspond-
ing to the first condition occurs, and can include afiltering
condition and bundle information for determining the fil-
tering. The function information is information about the
function of the management server, and can include an
executable function name and bundle information for the
corresponding function.

[0054] The storage unit 130 can store management
information. In detail, to manage the connected image
forming apparatus 200, the storage unit 130 can store
the information received from the image forming appa-
ratus 200 via the communication interface unit 110, as
the management information.

[0055] The storage unit 130 can be a memory embed-
ded to the management server 100, for example, a ROM,
aflash memory, oran HDD, and may be an external HDD
or a memory card connected to the management server
100, for example, a flash memory (M/S, xD, or SD) or a
USB memory.

[0056] The generationunit 140 generates a virtual bun-
dle. The generation unit 140 can generate the virtual bun-
dleincluding the Ul information to provide the new service
selected through the user interface unit 120 and the plu-
rality of the functions to execute the new service. For
example, when the first condition, the second condition,
and the function are selected through the user interface
window, the generation unit 140 can generate a string
command corresponding to the first condition, the second
condition, and the function selected through the user in-
terface unit 120, and generate the virtual bundle including
connection information of the bundle corresponding to
the first condition, connection information of the bundle
corresponding to the second condition, and connection
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information of the bundle corresponding to the function
using the generated string command. The virtual bundle
generation will be described in detail by referring to FIGS.
19 through 22.

[0057] The installation unit 150 installs the bundle on
the OSGi framework. The installation unit 150 can install
the virtual bundle generated by the generation unit 140
or the new bundle received via the communication inter-
face unit 110, on the OSGi framework.

[0058] The control unit 160 controls the components
of the management server 100. The control unit 160, up-
on receiving a new service generation command from
the user, can control the userinterface unit 120 to display
the user interface window to select the Ul information
and the functions. For example, when the new service is
generated based on arule (or one or more rules) accord-
ing to an embodiment of the present general inventive
concept, the control unit 160 can control the user inter-
face unit 120 to display the user interface window to se-
lect the first condition, the second condition, and the func-
tion.

[0059] When the Ul information and the functions are
selected through the user interface unit 120, the control
unit 160 can generate the generation unit 140 to generate
the virtual bundle including the selected Ul information
and functions and control the installation unit 150 to install
the generated virtual bundle on the OSGi framework. For
example, when the new service is generated based on
the rule according to an embodiment of the present gen-
eral inventive concept, the control unit 160 can generate
the generation unit 140 to generate the virtual bundle
including the bundle connection information correspond-
ing to the first condition, the second condition, and the
function selected by the user, and the Ul information, and
control the installation unit 150 to install the generated
virtual bundle on the OSGi framework.

[0060] The control unit 160 can provide the set new
service. The control unit 160 can execute the plurality of
the functions using a service engine of the bundle corre-
sponding to the functions for the new service, and control
the user interface unit 120 to display a plurality of exe-
cution results based on the Ul information of the virtual
bundle. For example, when the new service is generated
based on the rule according to an embodiment of the
present general inventive concept, the control unit 160
can detect whether the event corresponding to the se-
lected first condition occurs, using the service engine of
the bundle corresponding to the first condition. When the
event corresponding to the first condition occurs, the con-
trol unit 160 can detect the status corresponding to the
selected second condition, using the service engine of
the bundle corresponding to the second condition. When
the first condition and the second condition are satisfied,
the control unit 160 can execute the service correspond-
ing to the function using the service engine of the bundle
corresponding to the first condition and the second con-
dition.

[0061] Asabove,the managementserver 100 cangen-
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erate the new service by selecting the first condition, the
second condition, and the function through the user in-
terface window, to thus enhance user convenience. The
management server 100 can perform a finer function to
filter on the main function using the second condition,
rather than directly executing a particular function ac-
cording to a particular event.

[0062] Meanwhile, while the generation unit 140, the
installation unit 150, and the control unit 160 are sepa-
rately equipped in FIG. 2, the functions of the generation
unit 140, the installation unit 150, and the control unit 160
can be realized using one component in the implemen-
tation.

[0063] FIG. 3 is a detailed block diagram illustrating
the image forming apparatus 200 of the image forming
system 1000 of FIG. 1.

[0064] Referring to FIG. 3, the image forming appara-
tus 200 can include a communication interface unit 210,
auser interface unit 220, a storage unit 230, a generation
unit 240, an installation unit 250, an image forming unit
260, and a control unit 270.

[0065] The communication interface unit210 connects
the image forming apparatus 200 to an external device
(e.g., the external server 10 or the management server
100), and allows the access not only over the LAN and
the Internet but also via the USB port and the wireless
module.

[0066] The communication interface unit 210 can re-
ceive a service execution command. The communication
interface unit 210 can receive the service execution com-
mand (e.g., the command to notify the status information,
the command to notify the job accounting information,
and the command to change the security status) for the
service to manage the connected image forming appa-
ratus 200, from the management server 100.

[0067] The communication interface unit 210 can
transmit the service execution result of the transmitted
service execution command and various information to
the management server 100. The communication inter-
face unit 210 can transmit various information (e.g., the
operation status information and the device information
of the corresponding apparatus) required to manage the
image forming apparatus 200, to the management server
100 according to a request of the management server
100 or at a preset time.

[0068] The communication interface unit 210 can re-
ceive a new bundle. The communication interface unit
210 can receive the new bundle from the external server
10 or the management server 100.

[0069] The user interface unit 220 includes a plurality
of function keys to allow the user to set or select the
various functions supported by the image forming appa-
ratus 200, and can display the various information pro-
vided from the image forming apparatus 200. The user
interface unit 220 can be implemented using a device
such as a touch screen which realizes an input and an
output at the same time, or a device which combines a
mouse and a monitor.
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[0070] Through a user interface window provided by
the user interface unit 220, the user can select the Ul
information to provide the new service and the plurality
of the functions to execute the new service. The user
interface unit 220 can display the functions of the bundles
pre-installed on the OSGi framework and select a plural-
ity of functions to execute a new service among the dis-
played functions. At this time, the user interface unit 220
can display the functions of the bundles pre-installed on
the OSGi framework using a plurality of layers, for exam-
ple, three layers. Herein, the Ul information can be the
new user interface window image and the Ul information
(i.e., ofwhich bundle the Ul is used, or the display location
on the corresponding Ul when particular information is
displayed) of the bundle pre-installed on the OSGi frame-
work.

[0071] Herein,thethreelayers caninclude thefirstcon-
dition, the second condition, and the function. In this case,
the user can select the first condition, the second condi-
tion, and the function to generate the new service through
the user interface window provided by the user interface
unit 220. Herein, the first condition is a possible event of
the image forming apparatus 200, the second condition
is a condition to filter (or select) an event corresponding
to the first condition, and the function indicates a function
executable by the image forming apparatus 200. The us-
er interface window provided by the user interface unit
220 will be described by referring to FIGS. 12 through 18.
[0072] The userinterface unit220 can display the serv-
ice execution result corresponding to the user service
execution command or the new service generated by the
user.

[0073] The storage unit 230 stores the bundle. The
storage unit 230 can store the virtual bundle generated
by the generation unit 240 to be explained later.

[0074] The storage unit 230 can store event informa-
tion, filtering information, and function information. Here-
in, the eventinformation is information relating to the pos-
sible event of the image forming apparatus 200 and can
include an event occurrence condition and bundle infor-
mation for generating the event. The filtering condition
information is information to filter (or select) when the
event corresponding to the first condition occurs, and can
include a filtering condition and bundle information to de-
termine the filtering. The function information is informa-
tion about the function of the image forming apparatus
200, and can include an executable function name and
bundle information for the corresponding function.
[0075] The storage unit 230 can be a memory embed-
ded to the image forming apparatus 200, for example, a
ROM, a flash memory, or an HDD, and may be an exter-
nal HDD or a memory card connected to the image form-
ing apparatus 200, for example, a flash memory (M/S,
xD, or SD) or a USB memory.

[0076] The generation unit 240 generates the virtual
bundle. In detail, the generation unit 240 can generate a
string command corresponding to the first condition, the
second condition, and the function selected through the
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user interface unit 220, and generate the virtual bundle
including connection information of the bundle corre-
sponding to the first condition, connection information of
the bundle corresponding to the second condition, and
connection information of the bundle corresponding to
the function using the generated string command. The
virtual bundle generation will be described in detail by
referring to FIGS. 19 through 22.

[0077] The generation unit 240 generates the virtual
bundle. The generation unit 240 can generate the virtual
bundle including the Ul information to provide the new
service selected through the user interface unit 220 and
the plurality of the functions to execute the new service.
For example, when the first condition, the second condi-
tion, and the function are selected through the user in-
terface window, the generation unit 240 can generate the
string command corresponding to the first condition, the
second condition, and the function selected through the
user interface unit 220, and generate the virtual bundle
including the connection information of the bundle cor-
responding to the first condition, the connection informa-
tion of the bundle corresponding to the second condition,
and the connection information of the bundle correspond-
ing to the function using the generated string command.
The virtual bundle generation will be described in detail
by referring to FIGS. 19 through 22.

[0078] The installation unit 250 installs the bundle on
the OSGi framework. The installation unit 250 can install
the virtual bundle generated by the generation unit 240
or the new bundle received via the communication inter-
face unit 210, on the OSGi framework.

[0079] The image forming unit 260 performs a printing
job. When the service request command of the user re-
lates to a printing service, the image forming unit 260 can
perform the printing job according to the user’s service
request. It is possible that the image forming apparatus
200 includes only the image forming unit 260 as the func-
tion component. Itis also possible that the image forming
apparatus 200 may further include a fax component for
a fax function and a scan component for a document
scanning function.

[0080] The control unit 270 controls the components
of the image forming apparatus 200. The control unit 270,
upon receiving the new service generation command
from the user, can control the user interface unit 220 to
display the user interface window to select the Ul infor-
mation and the functions. For example, when the new
service is generated based on the rule according to an
embodiment of the present general inventive concept,
the control unit 270 can control the user interface unit
220 to display the user interface window to select the first
condition, the second condition, and the function.
[0081] When the Ul information and the functions are
selected through the user interface unit 220, the control
unit 270 can control the generation unit 240 to generate
the virtual bundle including the selected Ul information
and functions and control the installation unit 250 to in-
stall the generated virtual bundle on the OSGiframework.
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For example, when the new service is generated based
on the rule according to an embodiment of the present
general inventive concept, the control unit 270 can con-
trol the generation unit 240 to generate the virtual bundle
including the bundle connection information correspond-
ing to the first condition, the second condition, and the
function selected by the user, and the Ul information, and
control the installation unit 250 to install the generated
virtual bundle on the OSGi framework.

[0082] The control unit 270 can provide the set new
service. The control unit 270 can execute the plurality of
the functions using the service engine of the bundle cor-
responding to the functions for the new service, and con-
trol the user interface unit 220 to display a plurality of
execution results based on the Ul information of the vir-
tual bundle. For example, when the new service is gen-
erated based on the rule according to an embodiment of
the present general inventive concept, the control unit
270 can detect whether the event corresponding to the
selected first condition occurs, using the service engine
of the bundle corresponding to the first condition. When
the event corresponding to the first condition occurs, the
control unit 270 can detect the status corresponding to
the selected second condition, using the service engine
of the bundle corresponding to the second condition.
When the first condition and the second condition are
satisfied, the control unit 270 can execute the service
corresponding to the function using the service engine
of the bundle corresponding to the first condition and the
second condition.

[0083] As described above, the image forming appa-
ratus 200 can generate the new service by selecting the
first condition, the second condition, and the function
through the user interface window, to thus enhance the
user convenience. The image forming apparatus 200 can
perform the finer function to filter (or select) on the main
function using the second condition, rather than directly
executing a particular function according to a particular
event.

[0084] It is possible that the generation unit 240, the
installation unit 250, and the control unit 270 may be sep-
arately provided as described in FIG. 3. Itis also possible
that the functions of the generation unit 240, the instal-
lation unit 250, and the control unit 270 can be realized
using one component in the implementation.

[0085] FIG. 4 is a diagram illustrating a rule usable in
the image forming system 100 of FIG. 1, for example,
one or more major rule-based components, according to
anembodiment of the present general inventive concept.
[0086] For the combination of the user’s desired func-
tions, the system is divided largely into a plurality of major
components, for example, three major components, to
classify the main functions of the system and to generate
the new function by the user in person based on the com-
bination. A guide can be provided within an application
to support the user to reconstruct the application includ-
ing the category and the inheritance per current main
function, which is divided into three major components.
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[0087] The three major components may include a first
condition (or an event) S410, a second condition (or a
condition) S420, and a function (or an action) S430.
[0088] The first condition S410 may be a main function
among the current functions. The first condition S410 de-
clares the main function of a particular event desired by
the user. When this event occurs, the first condition S410
executes the function by checking a lower second con-
dition thereof. Thatis, the first condition S410is the higher
category area among the events.

[0089] The second condition S420 may be a specific
condition subordinate to the first condition S410. The sec-
ond condition S420 checks the condition set by the user
when a particular event occurs, and instructs to notify to
s next function when the condition is included. The sec-
ond condition S420 can combine several conditions. For
example, a plurality of specific parallel conditions can be
added (i.e., a plurality of specific conditions can be added
using an OR operation), a plurality of specific serial con-
ditions can be added (i.e., aplurality of specific conditions
can be added using an AND operation), and a plurality
of specific serial/parallel conditions can be added.
[0090] The function S430, which is the actual function
desired by the user, executes the particular function
when the condition belongs to the second condition after
the first condition takes place. The function S430 can
combine several functions. That is, when the first condi-
tion and the second condition are satisfied, a plurality of
functions can be executed at the same time.

[0091] The user can create a new service by easily
understanding the given steps in the basic category re-
gion like a Wizard function and selecting his/her intended
function and condition in each step, which shall be ex-
plained by referring to FIGS. 12 through 18. The com-
ponents can be added or deleted based on XML per in-
ternal function of a third party bundle or an In-house bun-
dle according to the main function of the OSGi open plat-
form, and can generate the condition per distributed func-
tion and the final set-up flow of FIG. 4.

[0092] FIGS. 5 and 6 are diagrams illustrating relation-
ships between the major components of Fig. 4.

[0093] Referring to FIGS. 5 and 6, the relationships of
a first condition S510, a second condition S520, and a
function S530 can build 1:n and n:m relationships based
on the final functions. Here, n and m are integer.

[0094] The highest first condition S510 and second
condition S520 may be in the 1:n relationship and can
provide a user-oriented scenario by providing an easy
and obvious relation guide for the understanding of the
user. As such, the multiple second conditions S520 can
be connected to one first condition S510, and the multiple
functions can be connected to the second condition
S520, to thus generate the rule.

[0095] Since the rule-based service according to an
embodiment of the present general inventive concept in-
cludes the second condition S620, the user can be pro-
vided with more conditions S620 and S610 and subdi-
vided functions (functions A and/or sub functions A).
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[0096] FIG.7isaflowchartillustratingamethod of gen-
erating a new rule according to an embodiment of the
present general inventive concept.

[0097] Referring to FIG. 7, the method can be divided
largely into an operation of registering the function of
each bundle to the OSGi framework and an operation of
combining and storing the registered functions in view of
the user.

[0098] The method starts the third party bundle and
the bundle including the main function at operation S705.
[0099] The methodincludesan operation of registering
the first condition, second condition, and function cate-
gories by parsing a file remoteui.xml declared in a folder
Meta-INF at operation S710.

[0100] The user can select one of the plurality of the
first conditions registered as an event selection at oper-
ation S715.

[0101] The plurality of the specific conditions subordi-
nate to the first condition selected can be displayed and
selected through a pop-up of each bundle at operations
S720 and S725. A set-up operation is performed to set
up a configuration of each condition at operation S730
[0102] The function to execute when the first condition
and the second condition are satisfied is selected at op-
erations S735 and S740.

[0103] The method sets a specific value required to
perform the action as a configuration set-up of each ac-
tion at operation S750, and declares and stores the name
and the description ofthe established rule as arule saving
process at operation S760.

[0104] As illustrated in FIG. 7, the second condition
and the function use a service engine of other bundle.
[0105] FIGS. 8 through 11 are diagrams illustrating a
new bundle generation according to an embodiment of
the present general inventive concept.

[0106] FIG. 8 is a diagram illustrating extendibility
based on a server of a main architecture of a server plat-
form in the OSGi technology.

[0107] Referring to FIGS. 1 through 8, the control unit
160 includes a Java virtual machine 161 and an OSGi
platform 162.

[0108] The OSGi platform 162 operates based on the
Java virtual machine 161, and includes an OSGi service
platform 163 and a plurality of bundles 164. The bundles
164 may include one or more infrastructure bundles
and/or one or more application bundles.

[0109] The OSGi service platform 163 provides basic
services such as HTTP, service management, and log
service, and can provide an extended service using the
bundle 164 installed on the OSGi service platform.
[0110] Connections between the bundles 165 (165-1,
165-2, and 165-3) in a runtime of an upper part in the
OSGi open platform (or the OSGi service platform) are
defined based on an XML document. Hence, developers
can generate and extend the bundle based on the basic
software development kid (SDK), and extend and devel-
op the function of the bundle by referring to the bundles
using an open interface of the bundle. The reference in-

10

15

20

25

30

35

40

45

50

55

formation can be described in the XML for the connection
between the bundles.

[0111] Using the reference information between the
bundles, the new bundle, that is, the virtual bundle can
be generated by reusing the main function of each bun-
dle.

[0112] While the virtual bundle is viewed as a totally
new bundle from the user, the developer can generate
the virtual bundle by generating the Ul and combining
the existing functions.

[0113] When the existing bundle or the other bundle
includes a specific function required for the new service,
the new bundle does not have to realize the same func-
tion and can be generated by combining the functions
and reconstructing the Ul. That is, when the new bundle
is necessary as illustrated in FIG. 9, the virtual bundle
165-4 can be generated by importing the main functions
of the existing bundles A, B and C 165-1, 165-2 and
165-3.

[0114] As such, the virtual bundle 165-4 does not re-
quire a business logic, and the new bundle can operate
by combining the existing main functions. Thus, reliability
can be improved by reusing a verified component and
the time can be shorted by reusing one or more software
components (or functions).

[0115] Hereafter,adetailed structure ofavirtual bundle
is described by referring to FIG. 10.

[0116] Referringto FIG. 10, the virtual bundle includes
only the Ul and is looked like the new function to the user
by combing the existing functions on the Ul screen.
[0117] The virtual bundle can include a page for com-
bining and using various functions with the condition in
one Ul, and may include only the Ul showing one simple
result.

[0118] Thevirtualbundleincludestwo Uls asillustrated
in FIG. 10, and the first Ul requests the condition for a
particular action. The result is returned from the other
bundle and the two bundles A and B 165-1 and 165-2
are combined in one Ul screen. When the user selects
a user intended condition and then proceeds to the pur-
pose thereof on the screen, the other bundle C 165-3
performs the operation and the result can be checked in
the bundle D 165-4 including the Ul showing only the
result.

[0119] As aresult, the user looks as if every function
is processed in the virtual bundle 165-4, but the virtual
bundle does not have the business logic at all. Such func-
tion extension can generate the new function within a
short time and flexibly extend several services.

[0120] FIG. 11 is a diagram illustrating structures of
bundles of FIG. 10 to provide a rule-based service ac-
cording to an embodiment of the present general inven-
tive concept.

[0121] Referring to FIG. 11, the virtual bundle 165-4
includes a first condition, two second conditions, and a
function. The first condition uses the service engine of
the bundle A 165-1, the second conditions use the service
engine of the bundle A 165-1 and the service engine of
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the bundle C 165-3, and the function uses the service
engine of the bundle B 165-2. For example, when the
image forming apparatus is assigned to a particular group
(the first condition) and the corresponding image forming
apparatus matches a preset vender and a firmware ver-
sion (the second condition), this situation can be mes-
saged to the Twitter (the function).

[0122] FIGS. 12 through 18 are diagrams illustrating
user interface windows usable to generate a new rule
according to an embodiment of the present general in-
ventive concept.

[0123] Referring to FIG. 12, a user interface unit (for
example, the user interface unit 120 or 220 of FIG. 2 or
3) to generate a user interface window 1200 to include
a first region 1210, a second region 1220, and a third
region 1230.

[0124] Thefirstregion 1210 displays a service catego-
ry provided by the management server 100 (or the image
forming apparatus). The service category may include
menus, forexample, device, file, accounting, user, report,
rule, etc. When a menu, for example, Rule 1211, is se-
lected, the user interface window 1200 of FIG. 12 is dis-
played.

[0125] The second region 1220 receives the first con-
dition. The second region 1220 can display a plurality of
events generated in the management server (or the im-
age forming apparatus). Herein, the event can include
an event for detecting a new image forming apparatus,
an eventtodetectan alertin the image forming apparatus
managed by the management server, aneventto change
a state of the image forming apparatus managed by the
management server, an event to add a new image form-
ing apparatus to the management group managed by the
management server, and an event to remove an image
forming apparatus from the management group man-
aged by the management server as illustrated in FIG. 12.
When the present general inventive concept is applied
to the image forming apparatus, other event than the
above examples can be used as the first condition.
[0126] When one of the events is selected in the sec-
ond region 1220, the user interface window 1300 of FIG.
13 can be displayed.

[0127] The third region 1230 displays a pre-generated
new service, for example, a new service 1231 as illus-
trated in FIG. 12, and then a new window can be gener-
ated in the third region 1230 as a user interface window
1400 as illustrated in FIG. 13.

[0128] Referring to FIG. 13, the user interface window
1400 includes division regions 1410, 1420, and 1430, a
region 1440 to selectthe second condition or the function,
and a region 1450 to display a string command.

[0129] The division regions 1410, 1420, and 1430
change the item to be input on the region 1440 to select
the second condition orthe function. InFIG. 13, theregion
to select the second condition is displayed.

[0130] The region 1440 to select the second condition
inputs the second condition. The region 1440 to select
the second condition can display a plurality of filtering
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conditions corresponding to the event corresponding to
the first condition selected, and select at least one of the
filtering conditions. When the user selects the second
condition in the displayed region, the string command
corresponding to the selected first condition, the second
condition, and the function is displayed in the region 1450
to display the string command.

[0131] The region 1450 to display the string command
is described by referring to FIG. 14.

[0132] Referringto FIG. 14, the region 1450 to display
the string command includes a region 1451 to display
the selected first condition, regions 1452 and 1453 to
display the selected second condition, and a region 1454
to display the selected function.

[0133] In the region 1450 to display the string com-
mand, the user can easily perceive the rule of the new
service being generated.

[0134] Referringto FIG. 14, the region 1453 to display
the selected second condition does not record specific
conditions. Hence, whenthe user selects the region 1453
displaying the second condition, a user interface window
1500 of FIG. 15 is displayed.

[0135] Referring to FIG. 15, the user interface window
1500 includes regions 1510, 1520 and 1530 to select
specific setting values for the selected second condition.
[0136] The user can set the specific second condition
through the user interface window 1500. The specific set-
ting value for the second condition input by the user is
illustrated in FIG. 16. When such a setting value is input,
the region to display the string command of FIG. 17 is
changed to the region 1453 to display the second con-
dition.

[0137] Hence,whenthe second conditionandthe func-
tion are selected and the division region 1430 is selected,
the user interface window 1300 of FIG. 18 can be dis-
played.

[0138] Referring to FIG. 18, a user interface window
1800includes aregion 1810 toinputarule name, aregion
1820 to input a rule description, and a region 1830 to
display the string command for the input first condition,
second condition, and function.

[0139] When the first condition, the second condition,
and the function are selected as above, the virtual bundle
including the first condition, the second condition, and
the function is generated as mentioned earlier.

[0140] FIG. 19is a diagram illustrating a structure of a
new bundle generated according to a new rule.

[0141] Referring to FIG. 19, a pre-installed bundle
165-6 corresponds to the first condition, the pre-installed
bundle 165-5 corresponds to the second condition, and
the pre-installed bundle 165-7 corresponds to the func-
tion.

[0142] When the new service is generated, the user
merely selects the function provided by the pre-installed
bundle. The OSGi open platform has the information of
the pre-installed bundle corresponding to each condition
and function, and can provide the new service using the
connection information between the bundles corre-



19 EP 2 685 408 A1 20

sponding to the first condition, the second condition, and
the function selected by the user as illustrated in FIG. 19.
As such, the new service can be registered by setting
the OSGi, or may be registered by generating and install-
ing the new bundle on the OSGi framework.

[0143] FIGS. 20 through 22 are diagrams illustrating a
file structure 2000 of a bundle according to an embodi-
ment of the present general inventive concept.

[0144] Each bundle manages an extension function
using the an XML-based interface provided in the OSGi
and a function of extending the Ul of each bundle to sep-
arately generate a basic XML standardization file in a
presentation layer, to parse the file in the platform which
is the intermediate lower layer, and to read information
thereof.

[0145] Hence, the general OSGi system requires the
XML file such as xxx-flex.xml, xxx-osgi.xml, xxx-
servlet.xml , and web.xml.

[0146] Besides the basic xml, it is possible to combine
the function of the other bundle by adding xxx.remo-
teui.xml.

[0147] Accordingly, the virtual bundle according to an
embodiment of the present general inventive concept in-
cludes an XML statement 2010 (a file remotui.xml, that
is, unithru.logmanagement.presentation,remoteui.xml)
which refers to the requisite XML and the other bundle.
[0148] An example of the XML statement 2010 corre-
sponding to the file remotui.xml of FIG. 20 is illustrated
in FIG. 21.

[0149] Hence,the OSGiopen platformregisters afunc-
tion (Action) to the Open Platform in a declared value
2110 using "RESOURCE.RBTA.ACTIONS_MENU". A
value indicated in an XML statement 2120 by the function
(Action) can be displayed per language selected by "de-
vicemgm.rbta.configuration.template.action.key" using
the key value. Herein, "DeviceConfigurationTemplateAc-
tion" is the key value and links the XML value for con-
necting the screen required for the user to set a specific
value.

[0150] An XML statement 2130 corresponding to a
higher key value 'DeviceConfigurationTemplateAction’ is
connected to declare an address of the pop-up window
connected when the user clicks the linked screenin order
to set the specific value in the Ul environment, which is
represented as "/app.devicemgt.central.web/client/
AppDeviceMgtCentral_configurationTemplateRbt aAc-
tion.swf" as illustrated in FIG. 22.

[0151] FIG. 23 is a flowchart illustrating a method of
installing a service according to an embodiment of the
present general inventive concept.

[0152] Referring to FIG. 23, a new service generation
command is input at operation S2310.

[0153] When the new service generation command is
input, the new rule is input at operation S2320. The user
may select the first condition, the second condition, and
the function as illustrated in FIGS. 12 through 18.
[0154] The virtual bundle is generated accordingto the
selected new rule at operation S2330, and the generated
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virtual bundle is installed on the OSGi platform at oper-
ation S2340.

[0155] The service installation method according to an
embodiment ofthe presentgeneral inventive concept can
generate the new service merely by selecting the first
condition, the second condition, and the function through
the user interface window, to thus enhance the user con-
venience. Also, the service installation method can filter
the main function using the second condition more
minutely, rather than immediately performing the partic-
ular function corresponding to the particular event. The
service installation method of FIG. 23 can be realized on
the management server of FIG. 2 or the image forming
apparatus of FIG. 3, or may be executed on other man-
agement server or other image forming apparatus.
[0156] The service installation method as stated above
can be embodied as at least one execution program for
executing the service installation method, and the exe-
cution program can be stored to a computer-readable
recording medium.

[0157] Accordingly, the blocks of the present general
inventive concept can be realized as computer-readable
codes on the computer-readable recording medium. The
computer-readable recording medium can be a device
capable of storing data readable by a computer system.
[0158] For example, the computer-readable recording
medium can include ROM, RAM, CD-ROMs, magnetic
tapes, floppy discs, optical discs, optical data storage
devices, and image display devices including the storage
device such as TV. The computer-readable codes can
be embodied as a computer data signal of carrier.
[0159] FIG. 24 is a flowchart illustrating a method of
providing a service according to an embodiment of the
present general inventive concept.

[0160] Referringto FIG. 24, when a new service is reg-
istered as illustrated in FIG. 23 and the corresponding
service is initiated at operation S2410, the method de-
termines whether the event corresponding to the first
condition and the second condition occurs, using the
service engine of the bundles corresponding to the first
condition and the second condition selected at operation
S2420.

[0161] When the event corresponding to the first con-
dition and the second condition occurs, the method con-
ducts the service corresponding to the function using the
engine of the preset bundle corresponding to the function
of the new service at operation S2430.

[0162] The service providing method according to an
embodiment ofthe present general inventive concept can
generate the new service merely by selecting the first
condition, the second condition, and the function through
the user interface window, to thus enhance the user con-
venience. Also, the service providing method can filter
the main function using the second condition more
minutely, rather than immediately performing the partic-
ular function corresponding to the particular event. The
service providing method of FIG. 24 can be realized on
the management server of FIG. 2 or the image forming
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apparatus of FIG. 3, or may be executed on other man-
agement server or other image forming apparatus.
[0163] The present general inventive concept can also
be embodied as computer-readable codes on a compu-
ter-readable medium. The computer-readable medium
can include a computer-readable recording medium and
a computer-readable transmission medium. The compu-
ter-readable recording medium is any data storage de-
vice that can store data as a program which can be there-
after read by a computer system. Examples of the com-
puter-readable recording medium include read-only
memory (ROM), random-access memory (RAM), CD-
ROMSs, magnetic tapes, floppy disks, and optical data
storage devices. The computer-readable recording me-
dium can also be distributed over network coupled com-
puter systems so that the computer-readable code is
stored and executed in a distributed fashion. The com-
puter-readable transmission medium can transmit car-
rier waves or signals (e.g., wired or wireless data trans-
mission through the Internet). Also, functional programs,
codes, and code segments to accomplish the present
generalinventive concept can be easily construed by pro-
grammers skilled in the art to which the present general
inventive concept pertains.

[0164] Although a few embodiments of the present
general inventive concept have been shown and de-
scribed, it will be appreciated by those skilled in the art
that changes may be made in these embodiments with-
out departing from the principles of the general inventive
concept, the scope of which is defined in the appended
claims and their equivalents.

Claims

1. A management server arranged to provide an Open
Service Gateway Initiative (OSGi)-based service,
comprising:

a user interface unit configured to select a pos-
sible event of the management server as a first
condition, to select a second condition to filter
an event corresponding to the selected first con-
dition, and to select a function to be executed
by the management server when the first con-
dition and the second condition are satisfied;
and

a control unit arranged to set the selected first
condition, second condition, and function as a
single new service in the management server,

wherein the first condition, the second condition,
and the function each use a service engine of a
bundle pre-installed on the OSGi.

2. Themanagementserver of claim 1, wherein the user
interface unit is arranged to display a plurality of pos-
sible events of the management server, and selects
at least one of the displayed events as the first con-
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dition.

The managementserver of claim 1 or claim 2, where-
in the event is at least one of an event to detect a
new image forming apparatus, an event to detect an
alert in the image forming apparatus managed by
the management server, an event to change a state
of the image forming apparatus managed by the
management server, an event to add a new image
forming apparatus to a management group man-
aged by the management server, and an event to
remove an image forming apparatus from the man-
agement group managed by the management serv-
er.

The managementserver of claim 2 or claim 3, where-
in, when the first condition is satisfied, the user in-
terface unit is arranged to display a plurality of filter-
ing conditions for an event corresponding to the se-
lected first condition, and to select at least one of the
displayed filter conditions as the second condition.

The management server of claim 4, wherein the user
interface unitis arranged to display a plurality of func-
tions supported by the management server, and to
select at least one of the displayed functions as a
function to be executed by the management server
when the first condition and the second condition are
satisfied.

The management server of any one of claims 1 to
5, wherein the control unit is arranged to generate a
string command corresponding to the selected first
condition, second condition, and function, and

the user interface unit is arranged to display the gen-
erated string command.

The management server of any one of claims 1 to
6, wherein the control unit is arranged to detect
whether an event corresponding to the selected first
condition occurs, using the service engine of the bun-
dle corresponding to the first condition, and when
the event corresponding to the first condition occurs,
is arranged to detect whether the event is in a status
corresponding to the selected second condition, us-
ing the service engine of the bundle corresponding
to the second condition.

The management server of claim 7, wherein, when
detecting the first condition and the second condi-
tion, the control unitis arranged to perform a service
corresponding to the function using the service en-
gine of the bundle corresponding to the function.

The management server of any one of claims 1 to
8, further comprising:

a generation unit arranged to generate a virtual
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bundle which comprises only information for
connection to the bundles corresponding to the
selected first condition, second condition, and
function; and

an installation unit arranged to install the gener-
ated virtual bundle on the OSGi framework.

An image forming apparatus arranged to provide an
Open Service Gateway Initiative (OSGi)-based serv-
ice, comprising:

a user interface unit configured to select a pos-
sible event of the image forming apparatus as a
first condition, to select a second condition to
filter an event corresponding to the selected first
condition, and to select a function to be executed
by the image forming apparatus when the first
condition and the second condition are satisfied;
and

a control unit arranged to set the selected first
condition, second condition, and function as a
single new service in the image forming appa-
ratus,

wherein the first condition, the second condition,
and the function each use a service engine of a
bundle pre-installed on the OSGi.

A method of providing an Open Service Gateway
Initiative (OSGi)-based service in a management
server, the method comprising:

selecting a possible event of the management
server as a first condition;

selecting a second condition for filtering an event
corresponding to the selected first condition;
selecting a function to be executed by the man-
agement server when the first condition and the
second condition are satisfied; and

setting the selected first condition, second con-
dition, and function as a single new service in
the management server,

wherein the first condition, the second condition,
and the function each use a service engine of a
bundle pre-installed on the OSGi.

The method of claim 11, wherein the selecting the
first condition includes displaying a plurality of pos-
sible events of the management server, and select-
ing at least one of the displayed events as the first
condition.

The method of claim 12, wherein, when the first con-
dition is satisfied, the selecting the second condition
includes displaying a plurality of filtering conditions
for an event corresponding to the selected first con-
dition, and selecting at least one of the displayed
filter conditions as the second condition.

10

15

20

25

30

35

40

45

50

55

13

EP 2 685 408 A1

14.

15.

24

The method of claim 13, wherein the selecting the
function includes displaying a plurality of functions
supported by the management server, and selecting
at least one of the displayed functions as a function
to be executed by the management server when the
first condition and the second condition are satisfied.

The method of any one of claims 11 to 14, wherein
the setting in the management server comprises:

generating a virtual bundle which comprises on-
ly information for connection to the bundles cor-
responding to the selected first condition, sec-
ond condition, and function; and

installing the generated virtual bundle on the
OSGi framework.
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FIG. 4
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FIG. 6
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FIG. 7
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FIG. 11
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FIG. 21

2100

<xo0a-s-remoteui:uientry>
<X0a-s-remoteui:menu>
< x0a-s-remoteui:id > DeviceConfigurationTemplateAction </xoa-s-remoteui:id >
< xo0a-s-remoteui:extensionPoint>
| RESOURCE.RBTA.AGCTIONS MENU 2110
< /x0a-s-remoteui.extensionPoint>
<x0a-s-remoteui:rank> 1 </xoa-s-remoteui:rank>
<x0a-s-remoteui.displayNameKey >
| devicemgm.rbta.configuration.template.action.key }» 2120
< /x0a-s-remoteui:displayNameKey >
< x0a-s-remoteui:resourceClassName >
net.xoaframework.devicemanagement.types.|Device
< /x0a-s-remoteui:resourceClassName >
o 2130
<x0a-s-remoteui:foreignResourceClassName > !

com.samsung.solution.app.devicemgt.central.localapi.configuration.model.Device
ConfigurationTemplate

< /xo0a-s-remoteui:foreignResourceClassName >
</x0a-s-remoteui:menu>
< /x0a-s-remoteui:uiEntry>
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FIG. 22

2200

< x0a-s-remoteui:uiEntry >
<X0a-s-remoteui:perspective>
<X0a-s-remoteui:id>
DeviceConfigurationTemplateAction
< /x0a-s-remoteui:id >
< X0a-S-remoteui:extensionPoint>
RESOURCE.RBTA.ACTIONS MENU.DeviceConfigurationTemplateAction
< /x0a-s-remoteui:extensionPoint>
<x0a-s-remoteui:rank>1 </xoa-s-remoteui:rank >
<Xx0a-s-remoteui:displayNameKey >
devicemgm.rbta.configuration.template.action.key
</xo0a-s-remoteui:displayNameKey >
< x0a-s-remoteui:resourceClassName >
net.xoaframework.devicemanagement.types.iDevice
< /x0a-s-remoteui:resourceClassName >
<x0a-s-remoteui:foreignResourceClassName >
com.samsung.solution.app.devicemgt.central.localapi.configuration.model.Device
ConfigurationTemplate
< /xo0a-s-remoteui:foreignResourceClassName >
<X0a-s-remoteui:layout >
< Xx0a-s-remoteui:basicLayout>
< X0a-s-remoteui:mainView > 2910
< X0a-S-remoteui:uri>

/app.devicemgt.central.web/client/AppDeviceMgtCentral_configuration
TemplateRbtaAction.swf

< /x0a-s-remoteui:uri>
< /x0a-s-remoteui:mainView >
< /xo0a-s-remoteui:basicLayout>
< /x0a-s-remoteui:layout>
< /x0a-s-remoteui:perspective >
< /x0a-s-remoteui:uintry >
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